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Major  Indices  of  Japanese  R&D  Activity 

93FE0042A  Tokyo  AGENCY  OF  INDUSTRIAL  SCIENCE  AND  TECHNOLOGY  in  Japanese  Jun  92 
pp  1-65 

[Text]  About  This  Data 

1.  In  principal,  the  chart  data  in  this  report  is  limited  to  natural  science 
categories,  except  in  the  case  of  international  comparisons.  When  data  that  is 
only  in  the  category  of  natural  science  is  used,  "natural  science  only"  is 
noted  in  the  title  of  the  chart.  When  aggregate  data  for  natural  science, 
humanities,  and  social  science  is  used,  "natural  science  +  humanities  and 
social  science"  is  noted  in  the  title  of  the  chart. 

2.  The  primary  source  of  data  for  this  report,  "Survey  Report  of  S&T 
Research,"  has  been  published  since  1953.  Those  reports  are  the  results  of 
surveys  of  statistics  designated  according  to  the  Statistics  Act  (No.  61);  the 
purpose  of  the  surveys  is  to  "ascertain  the  state  of  research  activities 
related  to  Japan's  S&T,  and  to  provide  the  basic  materials  needed  to  promote 
S&T." 
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3 .  The  following  table  gives  the  exchange  rates  for  the  currencies  of  the 
principal  countries  in  this  report. 


Country 

Year 

U.S. 

¥/$ 

Germany 

¥/Mark 

France 

¥/Franc 

U.K. 

¥/£ 

USSR 

¥/Ruble 

1970 

358.1 

98.20 

64.78 

857.9 

397.9 

1971 

349.3 

100.07 

63.03 

850.4 

421.4  | 

1  1972 

303.2 

95.08 

60.04 

758.5 

369.7 

1973 

271.7 

101.66 

60.95 

666.3 

360.3 

1974 

292.1 

112.87 

60.67 

683.2 

400.1 

1975 

296.8 

120.63 

69.24 

659.4 

391.5 

1976 

296.6 

117.77 

62.05 

535.6 

396.5 

1977 

268.5 

115.63 

54.65 

468.7 

359.9 

1978 

210.4 

104.77 

46.63 

403.9 

318.8 

1979 

219.1 

119.56 

51.51 

464.9 

337.1 

1  1980 

226.7 

124.74 

53.66 

527.5 

343.5 

1981 

220.5 

97.58 

40.58 

447.2 

306.3 

1982 

249.1 

102.65 

37.90 

436.0 

341.2 

1983 

237.5 

93.02 

31.16 

360.3 

308.5 

1984 

237.5 

83.46 

27.18 

317.4 

279.4 

1985 

238.5 

81.03 

26.55 

309.2 

309.8 

1986 

168.5 

77.61 

24.33 

247.2 

246.4 

1987 

144.6 

80.47 

24.06 

237.1 

240.3  I 

1988 

128.2 

72.97 

21.51 

228.3 

209.4 

1989 

138.0 

73.38 

21.62 

226.2 

217.9 

1990 

144.8 

89.61 

26.59 

258.4 

— 

Note:  For  the  yen-to-dollar  exchange  rates  on  which  the  yen  conversions  are 
based,  we  use  the  yearly  average  value  that  the  yen  sold  for  on  the 
Tokyo  Market. 


Sources:  IMF  "International  Financial  Statistics,"  but  for  the  USSR,  the 
U.N.  "Monthly  Bulletin  of  Statistics."  (Quoted  from  the  S&T  White  Paper) 
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4.  The  yen  conversion  rates  based  on  purchasing  power  parity  that  are  used  in 
Chart  1-2  (the  reference  chqrt)  are  given  below.  These  rates  are  computed  by 
using  price  standards  and  so  forth  to  compare  the  purchasing  power  of  each 
country's  currency. 


Country 

Year 

U.S. 

¥/$ 

Germany 

¥/Mark 

France 

¥/Franc 

U.K. 

¥/£ 

1970 

256 

77.8 

53.7 

892 

1971 

257 

76.0 

53.3 

860 

1972 

259 

76.0 

52.5 

835 

1973 

274 

80.6 

54.6 

884 

1974 

304 

91.0 

59.0 

930 

1975 

298 

92.5 

56.3 

788 

1976 

300 

95.5 

54.2 

733 

1977 

298 

97.7 

52.7 

682 

1978 

291 

98.3 

50.1 

642 

1979 

275 

97.2 

46.8 

578 

1980 

262 

96.3 

43.7 

502 

1981 

247 

95.7 

40.5 

465 

1982 

236 

93.3 

36.9 

439 

1983 

230 

90.9 

33.8 

421 

1984 

225 

90.4 

31.9 

408 

1985 

222 

89.5 

30.5 

391 

1986 

221 

88.4 

29.5 

384 

1987 

214 

86.3 

28.6 

365 

1988 

208 

85.2 

27.8 

343 

1989 

204 

84.6 

27.3 

327 

1990 

200 

83.7 

27.0 

315 

Source:  OECD  "Main  Economic  Indicators,"  "National  Accounts"  (Quoted 
from  the  S&T  White  Paper) 


5.  The  tables  below  show  how  this  report's  classifications  as  industry, 
government,  or  universities  (A),  and  the  classifications  as  government  or 
private  sector  (B) ,  correspond  to  the  organizations  mentioned  in  the  "Survey 
Report  of  S&T  Research. 


1.  Classification  as  Research  body  (that  which  receives/uses  research  outlays) 


This  report 

Survey  report  of  S&T  research 

A 

Industry 

Companies 

Special  corporations 

Privately  run  research  organizations 

Universities 

National  universities 

Prefectural  universities 

Private  universities 

Government 

Government-run  research  organizations 
Municipally  run  research  organizations 

Special  corporations 

B 

Government 

Government-run  research  organizations 
Municipally  run  research  organizations 

Special  corporations 

National  universities 

Prefectural  universities  " 

Private  sector 

Companies 

Special  corporations 

Privately  run  research  organizations 

Private  universities 

A:  Classification  as  industry,  government,  or  universities 
B:  Classification  as  government  or  private  sector 
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2.  Classification  as  source  of  research  outlays  (that  which  disburses  research 
outlays)  _  _ 


this  report 


Survey  report  of  S&T  research 


Internal  (the  research  body  itself)  and  external 
Special  corporations  that  are  public  or  semi- 
governmental  companies 
Private  companies 

Privately  non  research  organizations 

Other  - _ 


Internal  (the  research  body  itself)  and  external 
National,  prefectural  universities 
Private  universities 


Internal  (the  research  body  itself)  and  external 
The  government 
Regional  public  bodies 
National,  prefectural  universities 
Research  organizations  run  by  government  or  by 
prefectures 

Other  private  organizations 

Special  corporations  that  are  research  insti¬ 
tutes,  business  groups,  etc.  _ 


Internal  (the  research  body  itself)  and  external 
The  government 
Regional  public  bodies 
National,  prefectural  universities 
Research  organizations  run  by  government  or  by 
prefectures 

Other  national  or  regional  public  bodies 
Special  corporations  that  are  research  insti¬ 
tutes,  business  groups,  etc.  _ 


Internal  (the  research  body  itself)  and  external 
Special  corporations  that  are  public  or 
semigovemmental  companies 
Private  companies 

Privately  run  research  organizations 
Private  universities 
Other  private  organizations 
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1.  Macro  R&D  Trends 

Chart  1-1  Change  in  Japan's  Research  Outlays 

Japan's  outlays  in  FY90  for  research  in  natural  science  amounted  to  a  total  of 
about  ¥12.9  trillion,  showing  a  10.8%  increase  over  the  year  before.  Private- 
sector  research  outlays  increased  12.0%,  which  is  more  than  the  government's 
4.6%  increase.  Research  outlays  were  2.77%  of  the  GNP. 
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Chart  1-2  Change  In  Principal  Countries'  Research  Outlays 
Natural  Science  +  Humanities  and  Social  Science) 

Japan's  research  outlays  in  FY90  totaled  about  ¥13.8  trillion.  This  is  a  scale 
that  is  second  in  the  world,  corresponding  to  62%  of  the  research  outlays  of 
the  United  States,  which  has  the  largest  research  outlays. 


Notes:  The  data  are  totals  for  natural  science,  humanities  and  social  science. 
The  small  blank  circles  indicate  provisional  values.  Trial  calculations  of  the 
data  for  Japan  in  FY90  using  the  OECD  full-time  equivalent  give  ¥12.25 
trillion  (for  natural  science,  humanities,  and  social  science)  and  ¥11.59 
trillion  (natural  science  only).  (For  details,  see  Reference  Data  2.) 
Sources:  Japan:  Survey  Report  of  S&T  Research  (Management  &  Coordination 
Agency) 

United  States:  NSF  statistics* 

Germany :  BMFT  data* 

France:  Attachment  to  budget  bill* 

United  Kingdom:  OECD  (after  1985,  Annual  Review  of  Government  Funded  R&D)* 
USSR:  Annual  Economic  Statistics  (Central  Statistics  Bureau)* 

*  Quoted  from  the  S&T  White  Paper 
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Reference  Chart  Change  in  Principal  Countries'  Research  Outlays 

(Natural  Science  +  Humanities  and  Social  Science) 
(Based  on  purchasing  power  parity) 

(VTrillion) 


Notes:  The  data  are  totals  for  natural  science,  humanities  and  social  science. 
The  small  blank  circles  indicate  provisional  values. 


Sources:  Japan: 

United  States: 
Germany : 
France : 
United  Kingdom: 


Survey  Report  of  S&T  Research  (Management  &  Coordination 
Agency) 

NSF  statistics* 

BMFT  data* 

Attachment  to  budget  bill* 

OECD  statistics  (after  1985,  Annual  Review  of  Government 
Funded  R&D)* 

*  Quoted  from  the  S&T  White  Paper 
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Chart  1-3  Change  In  Research  Outlays  vs.  GNP  for  Principal  -Countries 
(Natural  Science  +  Humanities  and  Social  Science) 

Japan's  research  outlays  as  a  percentage  of  GNP,  at  2.99%  (FY90) ,  Is  in  line 
with  that  of  Germany  and  is  assumed  to  be  almost  the  highest  level  in  the 
world.  .  . 

Japan  (natural  "o 

science  ♦  humanities 

(%5  and  social  science)  ■  1  • 


Notes:  The  data  are  totals  for  natural  science,  humanities  and  social  science. 
The  small  blank  circles  indicate  provisional  values.  Trial  calculations  of  the 
data  for  Japan  in  FY90  using  the  OECD  full-time  equivalent  give  values  of 
2.80%  (for  natural  science,  humanities,  and  social  science)  and  2.65% 
(natural  science  only).  (For  details,  see  Reference  Data  2.) 


Sources:  Japan: 

United  States: 
Germany : 
France : 
United  Kingdom: 


Survey  Report  of  S&T  Research  (Management  &  Coordination 
Agency) 

NSF  statistics* 

BMFT  data* 

Attachment  to  budget  bill* 

OECD  statistics  (after  1985,  Annual  Review  of  Government 
Funded  R&D)* 

*  Quoted  from  the  S&T  White  Paper 
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Chart  1-4  Japan' s  Research  Outlays  Per  Full-Time  Researcher 
(by  Expense  Item)  (Natural  Science) 

Japan's  research  outlays  per  full-time  researcher  declined  in  FY86,  but  later 
continued  to  grow  steadily.  A  look  at  the  breakdown  of  research  outlays  by 
expense  item  shows  that  the  percentage  of  outlays  for  raw  materials  and  for 
other  expenses  is  growing,  from  which  it  can  be  gathered  that  raw  materials, 
obtaining  information,  etc.  ,  in  research  activities  is  increasingly  important. 

(1)  Research  outlays  per  full-time  researcher  (overall) 
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purchase  of 
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(2) Component  ratios  of  research  outlays,  by  expense  item  (overall) 
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Note:  For  the  number  of  full-time  researchers,  the  data  as  of  1  April  1990  is 
used,  for  example,  in  the  case  of  FY90. 

Source:  Survey  Report  of  S&T  Research  (Management  and  Coordination  Agency) 
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Chart  1-5  Japan's  Research  Outlays  Per  Full-Time  Researcher 
(by  Organization)  (Natural  Science) 


Research  outlays  per  full-time  researcher  in  FY90  were  ¥27.53  million  in  the 
private  sector  and  ¥16.19  million  in  the  government  sector,  with  private- 
sector  outlays  about  1.7  times  that  of  the  government.  By  organization, 
special  corporation  research  organizations  put  out  about  ¥120  million  per 
researcher,  significantly  more  than  the  other  types  of  organizations. 
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9,000  •  ..  ..  ..  „  Municipal  universities,  etc. 
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Source: 
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Survey  Report  of  SIT  Research  (Management  and  Coordination  Agency) 


Reference  Table  Japan's  Research  Outlays  Per  Full-Time  Researcher 
(by  Organization)  (Natural  Science) 


Organization 

FY85 

FY86 

Overall  . 

2,129 

2,075 

Private  sector 

2,375 

2,278 

t: ¥10,000) 


Firms 

Privately-run  research 
organizations 

Private  universities,  etc. 


Government 


Government-run  research 
organizations 
Municipally-run  research 
organizations 
Special  corporation 
research  organizations 
National  universities,  etc 
Municipal  universities,  * 


Source:  Survey  Report  of  SAT  Research  (Management  and  Coordination  Agency) 


FY89 

FY90 

2,363 

2.496 

2,603 

2,753 

2,799 

2352 

4,999 

5,134 

1,049 

1,107 

1577 

1,619 

2,671 

3,014 
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1,843 

14,346 

12387 

985 

1,027 
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Chart  1-6  Principal  Countries'  Research  Outlays  Per  Full-Time  Researcher 
(Natural  Science  +  Humanities  and  Social  Science) 

Japan's  research  outlays  per  full-time  researcher  (¥22.08  million,  FY89)  are 
approaching  the  level  of  that  in  Europe  and  the  United  States. 

(¥10,008) 


Notes:*  For  the  United  Kingdom,  only  natural  science  data  are  shown,  but  the 
data  for  the  other  countries  are  for  natural  science,  humanities,  and 
social  science. 

•  For  the  United  Kingdom,  the  data  are  for  that  within  industry  and 
government . 

•  Trial  calculations  of  the  data  for  Japan  in  FY88  and  FY89  using  the 
OECD  full-time  equivalent  give  values  of  ¥23.83  million  (FY88)  and 
¥25.41  million  (FY89).  (For  details,  see  Reference  Data  2.) 

Sources:  Japan:  Survey  Report  of  S&T  Research  (Management  &  Coordination 
Agency) 

United  States:  NSF  statistics* 

Germany:  BMFT  data* 

Franpe:  Attachment  to  budget  bill* 

United  Kingdom:  Annual  Review  of  Government  Funded  R&D* 

*  Quoted  from  the  S&T  White  Paper 
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Chart  1-7  Change  in  Number  of  Full-Time  Researchers  in  Japan 
(Natural  Science  +  Humanities  and  Social  Science) 

The  number  of  full-time  natural  science  researchers  in  Japan  as  of  1  April 
1991  was  550,000  (an  increase  of  4.3%  over  the  previous  year),  indicating  the 
same  kind  of  steady  growth  that  was  seen  up  until  that  point.  By  organization, 
the  number  of  researchers  in  firms  is  increasing  most  rapidly. 

(People) 


Note:  The  data  for  each  year  are  as  of  1  April. 

Source:  Survey  Report  of  S&T  Research  (Management  and  Coordination  Agency) 
Reference  Table  Change  in  Number  of  Full-Time  Researchers  in  Japan 


(Unit:  People) 


-  (FY) 
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329.728 
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279,298 
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313,948 
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organizations 

30.006 
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32.459 
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35.710 

E 

Universities, 

etc. 

102,592 
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118,018 

121324 
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136,886 

(0"H 
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•H+i 
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C  3  O 
(A 

Number  of  research- 
related  personnel 

654,984 

699,111 

741,288 

762,821 

795,949 

814,656 

841,246 

868,715 

905,643 

940,306 

Number  of  full-time 
researchers 

379,405 

m 

■ 

435,340 

447,719 

473,296 

487,779 

513,267 

535.006 

560276 

g 

Notes:  The  data  for  each  year  are  as  of  1  April.  The  term  "research— related 
personnel"  means  those  who  are  engaged  in  research  work,  i.e.,  researchers, 
research  assistants,  skilled  laborers,  and  other  personnel  involved  in 
research  work.  The  term  "full-time  researchers"  means  those  whose  main  work  is 
research  within  the  organization  and  who  have  completed  university  (excluding 
two-year  college)  course  work  (or  those  who  have  the  equivalent  specialized 
knowledge) ,  have  two  or  more  years  of  a  career  in  research,  and  carry  out 
research  that  has  a  specific  theme.  [Source:  Same  as  Chart  1-7.] 
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Chart  1-8  Change  in  Humber  of  Full-Time  Researchers  in  Principal  Countries 
(Natural  Science  +  Humanities  and  Social  Science) 

The ■number  of  full-time  researchers  in  Japan  (583,000  in  1991)  is  on  a  scale 
next  to  that  of  the  United  States  and  is  on  a  level  that  is  considerably 
higher  than  that  of  the  European  countries. 


Notes :  •  The  data  for  countries  other  than  Japan  are  totals  for  natural 
science;  humanities,  and  social  science.  •  For  the  United  Kingdom,  the  data 
are  for  that  within  industry  and  government.  •  Trial  calculations  of  the  1991 
data  for  Japan  using  the  OECD  full-time  equivalent  give  values  of  47.8 
(natural  science  +  humanities  and  social  science)  and  43.7  (natural  science 
only) ..  (For  details,  see  Reference  Data  2.) 

Sources:  Japan ::  Survey  Report  of  S&T  Research  (Management  &  Coordination 
<  v  Agency) 

United  States:  NSF  statistics*  *Quoted  from  the 

Germany:  BMFT  data*  S&T  white  paper 

France:  Attachment  to  budget  bill* 

United  Kingdom:  OECD  (after  1985,  Annual  Review  of  Government  Funded  R&D)* 
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Chart  1-9  Comparison  of  Numbers  of  Full-Time  Researchers  in  Principal 
Countries  (Natural  Science  +  Humanities  and  Social  Science) 

A  comparison  of  the  by-organization  component  ratios  of  the  numbers  of  full¬ 
time  researchers  in  principal  countries'  shows  that  France  has  the  lowest 
percentage  of  researchers  in  industry;  in  the  other  principal  countries, 
industry  accounts  for  about  60-70%  of  the  total  number  of  full-time 
researchers . 

(X) 


Note:  For  the  United  Kingdom,  the  data  are  for  that  within  industry  and 

government . 

Sources:  Japan:  Survey  Report  of  S&T  Research  (Management  &  Coordination 
Agency) 

United  States :  NSF  statistics* 

Germany:  BMFT  data* 

France:  Attachment  to  budget  bill* 

United  Kingdom:  Annual  Review  of  Government  Funded  R&D  1987,  88, 

British  Business,  27  February  1987* 

*  Quoted  from  the  S&T  White  Paper 
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Chart  1-10 


Change  In  Number  of  Full-Time  Researchers  Per  1,000  Employees  In 
Principal  Countries 

(Natural  Science  +  Humanities  and  Social  Science) 

Of  the  principal  countries,  Japan's  number  of  full-time  researchers  per  1,000 
employees  (8.5  people,  1988)  is  at  the  highest  level,  followed  by  the  United 
States. 


Notes:  •  For  the  United  Kingdom,  the  data  are  for  that  within  industry  and 
government . 

•  The  data  for  countries  other  than  Japan  are  totals  for  natural 
science,  humanities  and  social  science. 

•  Trial  calculations  of  the  1991  data  for  Japan  using  the  OECD 
full-time  equivalent  give  values  of  7.5  (natural  science  +  humanities 
and  social  science)  and  6.9  (natural  science  only) .  (For  details,  see 


Reference  Data  2 . ) 

Sources:  Japan:  Survey  Report  of  S&T  Research  (Management  &  Coordination 
Agency) 

United  States:  NSF  statistics* 

Germany:  BMFT  data* 

France:  Attachment  to  budget  bill* 

United  Kingdom:  OECD  statistics  (after  1985,  Annual  Review  of  Government 
Funded  R&D)* 

*  Quoted  from  the  S&T  White  Paper 
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2.  Major  R&D  Bodies  and  the  Flow  of  Research  Expenses 


Chart  2-1  Change  in  Research  Expenses  in  Japan,  by  Government-  and  Private- 
Sector  Sources  of  Appropriation  and  Defrayment  (Natural  Science) 
The  percentages  of  Japan's  research  outlays  appropriated  and  defrayed  by  the 
government  and  the  private-sector  in  FY90  were  14.7%  vs.  85.3%,  and  16.5%  vs. 
83.5%,  respectively.  Both  peaked  in  FY78,  and  the  government's  share  continues 
to  decline. 

Research  expenses  appropriated  Research  expenses  by  source 

(VTrillion)  of  defrayment  (VTrillion) 

1000  500  0.00  0.00  500  10.00 


Reference  Table  Change  in  Research  Expenses  in  Japan,  by  Government-  and 

Private -Sector  Sources  of  Appropriation  and  Defrayment  (Natural  Science) 


V  Item 

Research 

expenses 

Research  expenses  by 

source 

of  defrayment 
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Source:  Survey  Report  of  SfJ  Research  (Management  and  Coordination  Agency) 
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Chart  2-2  Change  in  Research  Expenses  Appropriated  by  Industry,  Government, 
and  Universities  in  Japan  (Natural  Science) 


Industry  appropriated  80.6%  of  the  research  expenses  in  Japan  in  FY90; 
universities,  11.6%;  and  the  government,  7.8%.  Since  1980  the  increase  in 
industry's  percentage  of  Japan's  research  expenses  has  been  remarkable. 

(¥  Trillion) 


Industry 


Universities 


1975  76  77  78  79  80  81  82  83  84  85  86  87 

Source:  Survey  Report  of  StT  Research 

(Management  and  Coordination  Agency) 


Government 


89  90  (FY) 


Reference  Table  Change  in  Research  Expenses  Appropriated  by  Industry, 

Government,  and  Universities  in  Japan  (Natural  Science) 


Industry 


Component  , 
ratio  (96) 


1975  I  17,574 


76  19.671 


77  21,805 


78  I  23,734 


79  27,410 


80  32,648 
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82  I  42,832 


83  48,082 


84  54,166 


85  62,564 


86  I  64.806 


87  68,926 


88  76308 


89  I  86,756 


90  I  97,426 


Source:  Survey  Report  of  SfcT  Research  (Management  and  Coordination  Agency) 
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Chart  2-3  Change  in  Amount  of  Research  Expenses  Received  by  Japanese 
Industry,  Government,  and  Universities  from  Other  Departments 
(Natural  Science) 

The  amounts  of  research  expenses  that  industry,  government,  and  universities 
receive  from  other  departments  [e.g.,  that  which  industry  receives  from  the 
government  or  from  foreign  countries]  has  been  increasing  over  the  years.  In 
particular,  the  growth  in  the  amount  that  industry  receives  from  other  depart¬ 
ments  has  been  remarkable,  but  because  there  has  been  a  steady  growth  in 
industry's  total  research  expenses,  the  share  of  industry's  research  expenses 
that  are  received  from  other  departments  has  shifted  about  3%.  Although  the 
percentage  of  research  expenses  that  universities  receive  from  other  departme¬ 
nts  is  relatively  high,  at  about  10%,  the  share  of  that  coming  from  industry 
has  been  increasing  and  accounts  for  more  than  30%  of  the  total  research 
expenses  received  by  universities. 


[Chart  continued] 
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(3) Breakdown  of  research  expenses  received* by  universities 


CUnit  %) 

(m0 _ 20 _ 40  60 _ 80 _ 100 


(From  the  government)  (From  industry)  \ 

(From  government) 


Note:  *  the  term  "research  expenses  received"  means  the  research  expenses  that 
each  research  organization  received  from  the  outside  and  used  internal¬ 
ly- 

Source:  Survey  Report  of  S&T  Research  (Management  and  Coordination  Agency) 
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Table  2-4  Share  of  Research  Expenses  Defrayed  by  Government  in  Principal 
Countries  (Natural  Science  +  Humanities  and  Social  Science) 


The  share  of  Japan's  nondefense  research  expenses  defrayed  by  the  government 
(17.3%  in  FY90)  is  the  lowest  level  of  that  in  principal  countries. 


Category 

Research  expenses 

Country  (FY) 

(¥100 

million) 

Defense 

research 

expenses 

(¥100 

million) 

Defrayed 
by  gov¬ 
ernment 
(¥100 
million) 

Percent¬ 
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defrayed 
by  gov¬ 
ernment 

Exclud¬ 
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research 

expenses 

Japan  (1988) 

106,276 

827 

21,178 

19.9 

19.3 

(OECD  conversion) 

(99,016) 

(17,648) 

(17.8) 

(17.1) 

Japan  (1989) 

118,155 

931 

22,024 

18.6 

HUB 

(OECD  conversion) 

(110,464) 

(18,289) 

(16.6) 

(15.8) 

Japan  (1990) 

130,783 

1,043 

23,466 

17.9 

17.3 

(OECD  conversion) 

(122,466) 

(19,467) 

(15.9) 

(15.2) 

United  States  (88) 

171,457 

48 , 757 

79,658 

25.2 

United  States  (89) 

193,872 

55,705 

90,873 

25.5 

United  States  (90) 

210,612* 

59,481 

100,202* 

47.6 

26.9 

Germany  (1988) 

46,486 

2 , 259 

16,406 

35.3 

32.0 

Germany  (1989) 

47,565 

2,252 

15,813 

33.2 

29.9 

France  (1988) 

28,099 

mmm 

14,283 

50.8 

34.6 

France  (1989) 

30,679* 

15,112* 

49.3 

33.9 

United  Kingdom(88) 

22,411 

8,666 

kb 

22.1 

United  Kingdom(89) 

23,953 

8,654 

m 

21.6 

Notes:  -Percentage  defrayed  by  the  government,  excluding  defense  research 

expenses  (%)  -  (research  expenses  defrayed  by  the  government  -  defense 
research  expenses )/(research  expenses  -  defenses  research  expenses)  x 
100. 

•  The  data  are  totals  for  natural  science,  humanities  and  social 
science.  However,  U.K.  data  are  only  for  natural  science. 

•  The  asterisks  indicate  provisional  values. 

•  The  data  within  parentheses  are  calculated  using  the  OECD  full-time 
equivalent  method.  (For  details,  see  Reference  Data  2.) 

Sources:  Japan:  Survey  Report  of  S&T  Research  (Management  &  Coordination 
Agency) 

United  States:  NSF  statistics* 

Germany:  BMFT  data* 

France:  Attachment  to  budget  bill* 

United  Kingdom:  OECD  statistics  (after  1981,  Annual  Review  of  Government 
Funded  R&D)* 


*  Quoted  from  the  S&T  White  Paper 


Chart  2-5  S&T  Budget  Share  of  National  Budget  in  Principal  Countries 


In  the  principal  countries  S&T  budgets  generally  shift  between  3-7%  of  the 
total  national  budgets,  but  Japan's  S&T  budget  is  shifting  to  the  lowest  level 
among  the  major  advanced  countries. 
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Notes:  1.  The  accounting  demarcations  of  each  countries'  total  budgets  and 

S&T  budgets  differ. 

2.  A  general  account  is  appropriated  in  Japan's  total  budget. 

3.  Germany's  budget  is  only  that  of  the  federal  government,  and  most 

of  the  research  expenses  in  universities,  which  are  almost 
totally  born  by  the  states,  are  not  included. 

4.  The  figures  in  parentheses  show  the  S&T  budget  amounts  (in  units  of 

¥100  million). 

Sources:  Japan:  Budget  text* 

United  States:  Budget  message* 

Germany:  Faktenbericht  1990  zum  Bundesbericht  Forschung  1988 
Finanzbericht* 

France:  Attachment  to  budget  bill* 

United  Kingdom:  Annual  Review  of  Government  Funded  R&D  1989,  1990 

The  Government  Expenditure  Plans  to  1990-91,  1991-92* 

*  Quoted  from  the  S&T  White  Paper 
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as  a 


Chart  2-6  Principal  Countries'  Government  Research  Expenditures 
Percentage  of  GNP 

(Natural  Science  +  Humanities  and  Social  Science) 

Government  research  expenditures  as  a  percentage  of  GNP  have  been  about  1%  for 
other  principal  countries,  but  that  for  Japan  has  been  at  a  very  low  level  of 
about  0.5%. 


<%) 


1970  1971  1972  1973  1974  1975  1976  1977  1978  1979  1980  1981  1982  1983  1984  1985  1986  1987  1988  1989  1990 
Source:  Survey  Report  of  SAT  Research (Management  and  Coordination  Agency)  (FY) 

SAT  White  Paper  (Science  and  Technology  Agency) 


Chart  2-7  Principal  Countries'  Government  Research  Expenditures  as  a 
Percentage  of  Total  Research  Expenditures 
(Natural  Science  +  Humanities  and  Social  Science) 

The  principal  countries'  government  research  expenditures  as  percentages  of 
total  research  expenditures  have  shifted  between  30-60%.  However,  that  for 
Japan  in  FY90  was  18%,  which  is  the  lowest  level  of  the  principal  advanced 
countries . 
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Source:  Survey  Report  of  SAT  Research (Management  and  Coordination  Agency)’ (FY) 

SAT  White  Paper  (Science  and  Technology  Agency) 
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Notes:  •  The  data  are  totals  based  on  the  research  expenses  received  by 

each  research  organization.  The  term  "research  expenses  received" 
means  the  research  expenses  that  each  research  organization 
received  from  the  outside  and  used  internally. 

•  The  data  on  the  funds  going  to  foreign  countries  are  the  total 
amounts  of  money  disbursed  to  foreign  countries  as  research 
expense  items . 

Source:  Survey  Report  of  S&T  Research  (Management  and  Coordination  Agency) 
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Chart  2-9  Shares  of  Appropriated  Research  Expenses  in  Principal  Countries, 
by  Organization 

(Natural  Science  +  Humanities  and  Social  Science) 

Looking  at  the  percentages  for  organizations  of  the  research  spending  of 
principal  countries,  we  see  that  the  corporate  share  is  highest  in  each 
country — approximately  60-70%.  Also,  Japan's  figure  for  government's  share  is 
lowest  among  the  principal  countries.  - 


(Unit:  %) 


Country  (FY) 

Firms 

Government 

Privately- 

run 

research 

organiza¬ 

tions 

Univer¬ 
sities  , 
etc . 

Japan  (1988) 

67.9 

8.8 

4.3 

"  19.0 

(OECD  conversion) 

(72.9) 

(9.4) 

(4.6) 

(13.0) 

Japan  (1989) 

69 . 7 

8.1 

4.2 

18.0 

(OECD  conversion) 

(74.5) 

(8.6) 

(4.5) 

(12.3) 

Japan  (1990) 

70.9 

7.5 

4.1 

.17.6 

(OECD  conversion) 

(75.7) 

(8.0) 

(4.4) 

(12.0) 

United  States  (1988) 

73.2 

■31 

2.7 

13.5 

United  States  (1989) 

72.3 

2.9 

14.0 

United  States  (1990) 

71.6* 

■EHI 

3.0* 

14.3* 

Germany  (1988) 

72.4 

0.5 

■■■ 

Germany  (1989) 

73.0 

■ 

0.6 

■ 

Germany  (1990) 

73.5 

mmBm 

0.5 

France  (1988) 

58.9 

25.2 

6.9 

15.0 

France  (1989) 

59.5 

24.9 

0.9 

14.8 

United  Kingdom  (1988) 

i  ESI 

■Ql 

3.7 

United  Kingdom  (1989) 

■Kxfl 

— m 

4.0 

HHEH 

Notes:  •  The  data  are  totals  for  natural  science,  humanities  arid  social 
science.  However,  the  United  Kingdom  data  are  only  for  natural 
science. 

•  The  asterisks  indicate  provisional  values. 

•  The  data  within  parentheses  are  calculated  using  the  OECD 
full-time  equivalent  method.  (For  details,  see  Reference  Data  2.) 

Sources:  Japan:  Survey  Report  of  S&T  Research  (Management  and  Coordination 
Agency) 

United  States:  NSF  statistics* 

Germany:  OECD  statistics* 

France:  OECD  statistics* 

United  Kingdom:  Annual  Review  of  Government  Funded  R&D* 

*  Quoted  from  the  S&T  White  Paper 
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Chart  2-10  Share  of  Government  Funding  for  Research  in  Industry  in  Principal 
Countries  (Natural  Science  +  Humanities  and  Social  Science) 

In  Europe  and  the  United  States,  government  provides  20-30%  of  industry's 
research  funds.  By  comparison,  Japan's  proportion  is  approximately  3%. 


Country 

Japan 

United 

Germany 

France 

United 

States 

Kingdom 

FY 

(1990) 

(1990 

(1989) 

(1987) 

(1988) 

Ratio  (%) 

2.7 

31.2* 

20.7 

22.8 

18.1 

Notes:  •  Asterisk  indicates  a  provisional  value. 

•  Privately-run  research  organizations  are  included  under  the 
category  of  industry.  For  example,  in  the  case  of  Japan  the 
calculation  is  based  on  the  following  formula: 

Government  funding  in  firms'  research  expenses 
+  government  funding  in  privately— run 

research  organizations'  research  expenses _ 

Total  amount  of  firms'  research  expenses 
+  total  amount  of  privately-run 
research  organizations'  research  expenses) 

•  The  data  are  totals  for  natural  science,  humanities  and  social 
science.  However,  the  United  Kingdom  data  are  only  for  natural 
science. 

Sources:  Japan:  Survey  Report  of  S&T  Research  (Management  and  Coordination 
Agency) 

United  States:  NSF  statistics* 

Germany :  BMFT  data* 

France:  OECD  statistics* 

United  Kingdom:  Annual  Review  of  Government  Funded  R&D* 

*  Quoted  from  the  S&T  White  Paper 


1.188  +  1.443 
92,672  +  5,373 


%  0.027 
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3.  Nature  of  the  Research 

Chart  3-1  Change  in  Breakdown  of  Japan's  Research  Expenses,  by  Nature  of  the 
Research  (Natural  Science) 

A  look  at  Japan's  natural  science  research  expenses  according  to  the  nature  of 
the  research  shows  that  the  percentage  of  expenses  for  basic  research  is  still 
as  low  as  ever  (about  13%) . 


Basic  Application 
(FV)  research  research 


Developmental  research 


(V18B 

Million] 


Notes:  •  Basic  research — Theoretical  or  practical  research  that  does  not 

directly  take  special  applications  into  consideration  and  is  either 
conducted  for  the  purpose  of  formulating  hypotheses  or  theories,  or  for 
gaining  new  knowledge  about  phenomena  or  observable  facts. 

Application  research — Research  that  uses  knowledge  discovered  through 
basic  research,  sets  up  specific  objectives,  and  then  verifies  the 
possibility  of  practical  application  of  that  knowledge,  or,  in  connec¬ 
tion  with  methods  that  have  already  been  put  into  practical  use, 
research  that  involves  searching  for  new  applications. 

Developmental  research — The  utilization  of  knowledge  gained  from 
basic  research,  application  research,  or  actual  experiments;  research 
aimed  at  introducing  new  materials ,  devices ,  products ,  systems ,  process¬ 
es,  etc.,  or  research  aimed  at  improving  existing  new  materials, 
devices,  products,  systems,  processes,  etc. 

*  For  the  research  expense  data  we  use  the  expenses  for  research 
relating  to  "natural  science  (physical  science,  engineering,  agricul¬ 
ture,  health)"  that  natural  science  departments  implement. 

Source:  Survey  Report  of  S&T  Research  (Management  and  Coordination  Agency) 
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Chart  3-2  Change  in  Breakdown  of  Japan's  Research  Expenses,  by  Nature  of  the 
Research  and  by  Organization  (Natural  Science) 

A  breakdown  of  Japan's  natural  science  research  by  nature  of  the  research  and 
by  organization  shows  a  basic  configuration  where  firms  are  heavy  in  applica¬ 
tion  and  developmental  research,  and  universities  are  heavy  in  basic  research. 


(a)  Basic  research  (b)  Application  research 
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Chart  3-3  Change  In  Government -Private  Breakdown  of  Japan's  Basic  Research 
Expenses  (Natural  Science) 

A  breakdown  of  Japan's  government  and  private-sector  basic  research  expenses 
shows  that  since  FY81  the  private-sector  share  grew  successively  larger  than 
that  of  the  government,  and  in  FY91  it  was  62%,  versus  38%  for  the  government. 
In  addition,  the  government  spent  about  30%  of  its  total  research  expenses  on 
basic  research;  the  private  sector  spent  about  10%. 

(1)  Government-private  breakdown  of  basic  research  expenses 
(¥100  Million) 

16.000 


Private 

sector 


Note:  The  numbers  indicate  component  ratios  (Z).  The  numbers  in  the  upper 
part  of  the  chart  indicate  total  amounts. 

(2)  Government  and  private-sector  basic  research  ratios* 

<%) 

40r 


™  33.7  33.6 


i2:1  — ,31.6  31-6 — 32-t  Government 


10  ‘  9.0  9.0  go  ,0.3  9.1  «o  9.3  -*6.0  9.7  9,4"  “  "g  j  ®v,r*22 

■  - •  ■  1  Private  sector 


1980  81 


83  84  83  86  87  88 


90  (FY1 


*  Basic  research  ratio  means  the  percentage  of  total  research  expenses  that  went  for 
basic  research  expenses. 

Source:  Survey  Report  of  SIT  Research (Management  and  Coordination  Agency) 


Chart  3-4  Change  in  Government-Industry-University  Breakdown  of  Japan's 
Basic  Research  Expenses  (Natural  Science) 

A  breakdown  of  Japan's  government,  industry,  and  university  basic  research 
expenses  shows  that,  although  universities  accounted  for  more  than  60%  of 
Japan's  basic  research  expenses  in  the  past,  industry's  basic  research 
expenses  have  also  been  increasing  over  the  years,  and  in  FY90  industry's 
share  of  basic  research  expenses  reached  its  highest  point,  44.8%.  In  additi¬ 
on,  universities  spent  about  53%  of  their  total  research  expenses  on  basic 
research;  the  government,  14%;  and  industry,  7%  (FY90) . 


Note:  The  numbers  indicate  component  ratios  (Z).  The  numbers  in  the  upper 
part  of  the  chart  indicate  total  amounts. 


Source:  Survey  Report  of  SIT  Research  (Management  and  Coordination  Agency) 
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Chart  3-5  Change  In  Breakdown  of  Japanese  Firms'  Research  Expenses,  by 
Nature  of  the  Research 

A  breakdown  of  Japanese  firms'  research  expenses  by  nature  of  the  research 
shows  that  developmental  research  accounted  for  about  70%  and  application 
research  accounted  for  about  20%  of  the  total  research  expenses .  The  percent¬ 
age  of  firms'  research  expenses  that  went  for  basic  research  is  still  at  a  low 
level,  about  6%. 


<%) 


Note:  The  figures  in  parentheses  indicate  research  expenses  in  units  of  ¥100 
million) 

Source:  Survey  Report  of  S&T  Research  (Management  and  Coordination  Agency) 


Chart  3-6  Breakdown  of  Principal  Countries '  Research  Expenses,  by  Nature  of 
the  Research  (Natural  Science) 

Japan's  basic  research  ratio  is  the  lowest  level  among  the  principal  coun¬ 
tries  . 


Basic  Application 

(Country/FY)  research  research  Developmental  research  (Unit :  %) 


Japa"  (1987) 

~w~~ 

61.7 

1 

0988)  * 

*24.3:;. : 
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6X4 
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23.9 

63.2 

1 

(1990) 

■*l 

632 

1 

00.9) 

15,102 

(23.6) 

29.061 

(65.4) 

75,772 

EslI7~ 

22.4  : 

1 

63.2 

1 

ow  ML_ 

22.3 

63.7 

l 

(1989) 

23.7 

1 

6X1 

?23.SV. 

I 

61.6 

31.740 

49,080 

129.791 

Germany  (1985) 

i 

.*1.« 

•  n. 

1 

(1987) 

•  ;  80.7 

•  V 

l 

7.706 

32,189 

France  (1986) 

'.33.7;.' 

46.4 

0987)  KM 

32.9  ; 

46.8 

I 

5,949 

9.591 

13.653 

Kingdom  (1975)  : 

25.4 

58.5 

1057 

3,249 

7,474 

Notes:  •  The  data  for  Japan,  Germany,  and  the  United  Kingdom  are  for  only  for 
natural  science.  That  for  France  and  the  United  States  includes 
humanities  and  social  science. 

•  The  small  blank  circles  indicate  provisional  values. 

•  The  data  within  parentheses  are  calculated  using  the  OECD  full-time 
equivalent  method.  (For  details,  see  Reference  Data  2.)  Incidentally, 
here  we  do  a  trial  calculation  with  the  assumption  that  universities' 
funds  on  hand  account  for  90%  of  the  research  expenses  appropriated  by 
universities  in  basic,  application,  and  developmental  research. 

•  The  figures  at  the  bottoms  of  the  graphs  are  amounts  of  money  (in 
units  of  ¥100  million)  for  the  corresponding  field. 

Sources:  Japan:  Survey  Report  of  S&T  Research  (Management  and  Coordination 
Agency) 

United  States:  NSF  statistics 

Germany:  OECD  statistics 
France:  OECD  statistics 
United  Kingdom:  OECD  statistics 
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4.  Patent  Trends 


Chart  4-1  Change  in  Numbers  of  Patent  and  Utility  Model  Applications  in 
Japan 


The  declining  trend  since  1988  in  the  number  of  patent  and  utility  model 
applications  in  Japan  eased  in  1990,  when  the  total  number  of  applications  was 
506,000.  A  breakdown  shows  that  the  number  of  utility  model  applications 
decreased  9.8%  over  the  previous  year.  A  factor  in  that  is  thought  to  be  the 
effect  of  application  rationalization  policies  that  the  Patent  Office  started 
implementing  in  1985. 


Source:  Annual  Report  of  the  Patent  Office  (Patent  Office) 
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Chart  4-2  Numbers  of  Patent  and  Utility  Model  Applications  in  Japan,  by  Type 
of  Applicant 

Corporations  in  Japan  acccount  for  the  overwhelmingly  largest  share,  on  the 
order  of  90%,  of  the  total  number  of  patent  and  utility  model  applications 
held  in  Japan  in  1990.  Furthermore,  of  those  corporations  in  Japan,  the  top 
100  companies  account  for  more  than  50%  of  the  number  of  applications. 


Note:  The  figures  in  parentheses  indicate  the  percentage  of  applications 

held  with  respect  to  the  total  number  of  applications. 

Source:  Annual  Report  of  the  Patent  Office  (Patent  Office) 
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Chart  4-3  Change  in  Number  of  Japanese  Patent  Applications  in  Principal 
Countries 

The  number  of  patent  applications  that  Japan  makes  overseas  has  been  rapidly 
increasing:  in  1978  about  10,000  applications  were  made  in  the  United  States, 
and  in  1988  that  number  reached  almost  30,000.  Patent  applications  in  European 
countries  have  tended  to  decline,  but  that  is  because  reception  of  European 
patent  applications  (EPC  applications)  started  In  1978;  overall,  Japan's 
patent  applications  in  Europe  are  tending  to  increase. 


Note:  EPC  applications:  In  Europe  the  European  Patent  Convention  (EPC)  came 
into  effect  in  1977 ,  and  since  1978  patent  applications  are  received  by  the 
European  Patent  Office  (EPO) .  An  EPC  application  is  reviewed  by  the  EPO,  and 
European  patent  rights  are  granted.  As  for  the  range  of  areas  over  which 
European  patent  rights  extend,  there  is  a  "designated  country  system,"  and  the 
patent  applicant  can  specify  which  of  the  EPC  signatory  countries  (more  than 
one  country  is  possible)  in  which  he  wants  to  acquire  patent  rights.  There  are 
now  13  EPC  signatory  countries  that  include  West  Germany,  the  United  Kingdom, 
and  France. 

Sources:  Annual  Report  of  the  Patent  Office  (Patent  Office) 

Annual  Report  of  the  EPO  (EPO) 
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Chart  4-4  Change  in  Number  of  Each  Country's  Patent  Applications  in  the  U.S. 

A  look  at  the  change  in  the  number  of  patents  applied  for  in  the  United  States 
shows  that  since  1983  the  number  of  patent  applications  from  within  the  United 
States  shifted  from  a  trend  of  no  marked  fluctuations  to  an  increasing  trend, 
and  patent  applications  from  other  countries  also  increased  rapidly.  U.S. 
patent  applications  from  West  Germany,  the  United  Kingdom,  and  France  show  no 
marked  fluctuations,  whereas  applications  from  Japan  are  tending  to  increase. 
Of  the  applications  for  U.S.  patents  by  foreigners  in  1988,  41%  of  the  total 
number  were  from  Japan.  In  addition,  the  percentage  of  the  total  number  of 
Japan's  foreign  patent  applications  for  which  U.S.  patent  applications  account 
(55%)  is  conspicuously  high. 


Note:  The  figures  in  parentheses  indicate  the  percentage  of  the  total  number 
of  the  country's  foreign  patent  applications  for  which  U.S.  patent 
applications  account. 

Source:  Annual  Report  of  the  Patent  Office  (Patent  Office) 
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5.  Trends  in  Technology  Trade 

Chart  5-1  Change  in  Japan's  Technology  Trade 

Technology  trade  in  FY90  showed  the  highest  amounts  of  both  imports  and 
exports.  Although  the  ratio  of  technology  exports  to  imports  in  FY89  was  1.0, 
which  was  the  highest  it  had  ever  been,  it  dropped  again  in  FY90  to  0.91. 
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1.38 

0.80 
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1,879 

1,500 

1,805 

3,021 

3,739 
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8,694 

0.40 

0.43 

Notes:  •  The  Management  and  Coordination  Agency's  technology  trade  indicates 
the  "technology  trade"  reported  in  the  Survey  Report  of  S&T  Research. 

•  The  Bank  of  Japan's  technology  trade  indicates  the  "royalties" 
reported  in  the  Monthly  Report  of  International  Payments  Statistics. 

•  As  for  the  differences  between  the  two  sets  of  data,  see  Reference 
Data  3  (Relative  Comparisons  of  Statistics  on  Technology  Trade.) 

Sources:  Survey  Report  of  S&T  Research  (Management  and  Coordination  Agency) 
Balance  of  Monthly  Report  of  International  Payments  Statistics  (Bank 
of  Japan) 
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Chart  5-2  Breakdown  of  Japan's  Technology  Trade,  by  Country  (FY90) 

Looking  at  the  individual  amounts  of  Japan's  technology  trade  with  other 
countries,  there  continue  to  be  significantly  more  imports  from  Europe  and  the 
United  States  than  exports,  and  significantly  more  exports  to  Asian  countries 
than  imports.  In  FY90,  the  United  States  accounted  for  about  30%  of  Japan's 
technology  exports  and  about  70%  of  its  technology  imports. 
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Chart  5-4  Changes  in  Japan's  Technology  Trade,  by  Type  of  Industry 


There  continue  to  be  more  exports  than  imports  in  the  automobile  (11.70)  and 
construction  (9.39)  industries.  Although  there  were  more  exports  than  imports 
in  industries  such  as  pulp  and  paper,  ceramics,  iron  and  steel,  and  synthetic 
chemicals,  overall  there  still  continues  to  be  an  excess  of  imports  over 
exports  in  many  types  of  industries. 
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Chart  5-5  Breakdown  of  Technology  Trade  With  the  United  States,  by  Type  of 
Industry  (FY  90) 

In  Japan's  technology  trade  with  the  United  States  during  FY90,  the  industries 
that  carry  a  great  deal  of  weight  in  exports  are  automobiles  (36%);  pharmaceu¬ 
ticals  (16%);  communications,  electronics  and  electrical  measuring  instruments 
(12%);  electrical  machinery  and  appliances  (7%);  and  synthetic  chemicals  and 
fibers  (6%).  In  technology  imports,  the  principal  industries  are  communica¬ 
tions,  electronics  and  electrical  measuring  instruments  (39%);  transport 
machinery  (14%);  electrical  machinery  and  appliances  (11%);  and  machinery 
(8%).  As  for  the  ratio  of  technology  exports  to  imports,  except  for  the 
automobile  industry  (12.56),  most  of  the  different  types  of  industries  have  an 
excess  of  technology  imports  from  the  United  States . 
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Chart  5-6  Changes  in  Ratio  of  Technology  Trade  Exports  to  Imports  Vith  the 
United  States,  by  Type  of  Industry 


In  the  balance  of  technology  trade  with  the  United  States,  Japan  still 
continues  to  import  much  more  than  it  exports.  The  automobile,  pharmaceuti¬ 
cals,  iron  and  steel,  and  food  industries  have  an  excess  of  technology  exports 
from  the  United  States,  but  the  other  industries  have  significantly  more 
technology  imports  than  exports. 


As  for  new  contracts,  the  ratios  vary  widely  depending  on  the  year.  In  FY90, 
a  significant  excess  of  exports  in  the  pulp  and  paper  (84.00)  and  rubber 
(10.00)  industries  stands  out. 
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Chart  5-7  Change  in  Technology  Trade  of  Principal  Countries 

Looking  at  the  balance  of  technology  trade  among  the  principal  countries,  only 
the  United  States  continues  to  have  an  excess  of  exports,  and  the  United 
Kingdom's  technology  trade  changed  after  1987  from  an  excess  of  exports  to  an 
excess  of  imports.  Japan,  Germany,  and  France  have  more  technology  imports 
than  exports . 
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6.  Trends  in  Technology  Imports 

Chart  6-1  Change  in  Japan's  Technology  Imports 

After  the  early  1950s  Japan's  imports  of  new  technology  tended  to  increase, 
but  that  hit  a  temporary  peak  in  FY73  and  then  declined.  New  technology 
imports  started  increasing  again  after  FY75,  and  now  that  trend  continues. 


Note:  The  foreign  technology  import  totals  are  based  on  the  records  of 
technology  import  contracts  that  were  reported  in  accordance  with  laws 
such  as  the  Foreign  Exchange  Foreign  Trade  Control  Law  (revised  in 
December  1979) . 

Source:  Analysis  of  Trends  in  Foreign  Technology  Imports  (Science  and 
Technology  Agency,  S&T  Policy  Institute) 
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Chart  6-2  Changes  in  Technology  Imports,  by  Field 

Looking  at  the  number  of  cases  of  technology  imports  by  the  technology  area, 
electrical  fields  show  a  gradual  increase  in  the  number  of  technology  imports, 
but  there  tend  to  be  no  significant  fluctuations  in  machinery,  metals,  and 
chemicals  technology  imports. 
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Technology  Agency,  S&T  Policy  Institute) 

Chart  6-3  Breakdown  of  Technology  Imports,  by  Country 


Looking  at  the  number  of  cases  of  technology  imports  in  FY90  by  country,  the 
top  five  countries — the  United  States,  Germany,  the  United  Kingdom,  France, 
and  Switzerland — account  for  86.2%  of  all  Japan's  technology  imports  from 
other  countries. 


Source:  Analysis  of  Trends  in  Foreign 
Technology  Imports  (Science  and  Technology 
Agency,  S&T  Policy  Institute) 
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Chart  6-4  Changes  In  High-Tech  Imports 

Of  the  technology  imports  involving  advanced  technologies , software  imports 
have  been  increasing  remarkably  from  year  to  year.  In  FY90  there  were  1,519 
cases  of  software  imports ,  accounting  for  47 . 3%  of  the  total  number  of  import 
contracts . 


Notes :  •  The  number  of  cases  include  those  that  are  noted  twice  when  the 
technology  straddles  more  than  one  high-tech  field. 

•  Although  there  is  no  clear  definition  of  high-tech,  the  focus  was  on 
the  fields  of  technology  for  which  there  is  a  great  deal  of  interest 
lately.  Incidentally,  data  for  robots,  new  materials,  and  other  such 
items  whose  technology  range  cannot  be  specified  were  left  out. 

Source:  Analysis  of  Trends  in  Foreign  Technology  Imports  (Science  and 
Technology  Agency,  S&T  Policy  Institute) 
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Notes:  X  indicates  not  published  Cnunber  of  contracts  is  four  or  less) 
~  indicates  there  is  no  corresponding  nunber 


7 .  R&D  Trends ,  by  Type  of  Industry 

Chart  7-1  Change  in  Japan's  Research  Expenses,  by  Type  of  Industry 


Looking  at  FY90  research  expenses  by  the  type  of  industry,  the  electrical 
machinery  industry  accounted  for  ¥3.1463  trillion,  or  one-third  of  all  of 
industry's  research  expenses.  That  is  followed  by  the  transport  machinery 
industry,  with  ¥1.4961  trillion  in  research  expenses,  and  the  chemicals 
industry,  with  ¥1.4168  trillion.  These  top  three  industries  account  for 
two-thirds  of  all  of  industry's  research  expenses. 


(¥100 
Million) 
90.000 


92,672 


82.338 


Electrical 

machinery 


Transport 

machinery 


Chemicals 

Machinery 
ai  Precision 
njnachinery 
Iron  and 
steel 
Ceramics 
Other  manu¬ 
facturing 

Nonmanufac¬ 
turing 

90  (FY) 


Reference  Table  Change  in  Japan's  Research  Expenses,  by  Type  of  Industry 


(Unit:  ¥100  Million) 


1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

Electrical 

10.062 

machinery 

11,764 

14,162 

16,345 

19382 

19,800 

21,635 

24,516 

28,081 

31,463 

Transport 

machinery 

6,274 

6.719 

7,145 

8,082 

9,357 

9,898 

9,696 

10,864 

12,446 

14,961 

Chemicals 

6,174 

6.875 

7,745 

8,528 

9364 

9,836 

10,959 

11,902 

13,139 

14,168 

Machinery 

2,421 

2,810 

3,117 

3.375 

3,827 

3,791 

4,188 

4,510 

5,590 

6,503 

Precision 

machinery 

1,268 

1,342 

1.588 

1,674 

2,017 

1,992 

2,042 

2,388 

2,661 

3358 

Iron  and  steel 

1,697 

1,828 

1,861 

1,921 

2,404 

2,553 

2,452 

2,497 

2,681 

3,038 

Ceramics 

Other 

manufacturing 

841 

936 

1,133 

1,313 

1,742 

1,876 

1,779 

1,986 

2,214 

2,153 

5,005 

5,281 

5,821 

6,527 

7,343 

7,650 

8,261 

8,883 

10,250 

10,959 

Nonmanufacturing 

2,556 

2,835 

3,029 

3,601 

3,963 

3,806 

3,931 

4,647 

5,276 

6,069 

Source:  Survey  Report  of  S&T  Research  (Management  and  Coordination  Agency) 
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Chart  7-2  Breakdown  of  Research  Expenses  in  Principal  Countries,  by  Type  of 
Industry 

A  look  the  at  the  by-industry  breakdown  of  research  expenses  in  principal 
countries  shows  that  the  electrical  machinery  and  transport  machinery 
industries  account  for  the  largest  shares  of  research  expenses  in  each 
country.  In  Germany,  France  and  the  United  Kingdom,  the  synthetic  chemicals 
industry  also  accounts  for  a  large  share. 


(Units:  Research  expenses:  ¥100  million;  component  ratio:  Z) 


- Country^ 

Japan 

United  States 

Germany 

France 

United  Kingdom 

Industry  ^ „ 

1990 

1988 

1987 

1988 

1988 

All  industries 

92,672  (100.0) 

127,459  (100.0) 

35.633  (100.0) 

19,335  (100.0) 

15,663  (100.0) 

Chemical 

14,168 

05.3) 

13,812 

(10.8) 

7,303 

(20.5) 

■  - 

(  -) 

3,592 

(22.9) 

Chemical  products 

5,874 

(6.3) 

5,075 

(4.0) 

- 

(  -) 

8,447 

(43.7) 

1,709 

(10.9) 

Pharaiaceuticals 

5,161 

(5.6) 

6,073 

(4.8) 

- 

(  -) 

1.775 

(9.2) 

1.883 

(12.0) 

Iron  and  steel,  non- 
ferrous  metals 

4.445 

(4.8) 

850 

(0.7) 

634 

0.8) 

359 

0.9) 

- 

(  -) 

Iron  and  steel 

3,038 

(3.3) 

333 

(0.3) 

214 

(0.6) 

“ 

(  -) 

(  -) 

Machinery 

6.503 

(7-0) 

• 

(  *) 

3,672 

(10.3) 

525 

(2.7) 

687 

(4.4) 

Electrical  machinery 

31.463 

(34.0) 

21,466 

(16.8) 

10,080 

(28.3) 

5.428 

(28.1) 

5,047 

(32.2) 

Transport  machinery 

14,961 

(16.1) 

46.439 

(36.4) 

- 

(  -) 

- 

(  -) 

- 

(  -) 

Automobiles 

12.956 

(14.0) 

- 

(  -) 

5.612 

05.7) 

1.921 

(9.9) 

1.069 

(6.8) 

Aircraft,  etc. 

- 

(  -) 

32,905 

(25.8) 

2,076 

(5.8) 

3.726 

(19.3) 

1,858 

(11.9) 

Precision  sachinery 

3,358 

(3.6) 

7,129 

(5.6) 

497 

(1.4) 

223 

(1.2) 

- 

(  -) 

Nonmanufacturing 

6.069 

(6.5) 

11,176 

(8.8) 

2,064 

(5.8) 

1,974 

(10.2) 

2,257 

(14.4) 

Note:  The  figures  within  parentheses  show  the  component  ratios. 


Sources:  Japan:  Survey  Report  of  S&T  Research  (Management  and  Coordination 
Agency) 

United  States:  NSF  (National  Patterns  of  R&D  Resources  1989,  1990)* 

Germany:  BMFT  (Bundesbericht  Forschung  1988)* 

France:  Ministry  of  Research  and  Technology  (Recherche  et  Developpe- 
ment  Dans  les  Enterprises)* 

United  Kingdom:  Industrial  Research  Development  Expenditure  and  Employment: 
1988  * 


*  Quoted  from  the  Survey  of  S&T 
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Chart  7-3  Change  in  Japanese  Firms'  Research  Expenses  as  a  Percentage  of 
Sales 

The  FY90  research  expenses  of  Japanese  firms  as  a  percentage  of  their  sales 
was  2.79%.  Although  the  rate  of  that  growth  differs  from  year  to  year,  since 
FY81  there  has  tended  to  be  a  successive  rise  in  firms'  research  expenses  with 
respect  to  sales. 

(¥  Trillion) 


1975  76  77  78  79  80  81  82  83  84  85  86  87  88  89  90  (FY) 


Note:  "Percentage  of  sales"  means  the  research  expenses  divided  by  the  sales; 
special  corporations  are  not  included. 

"Sales"  means  the  total  amount  of  sales  of  firms  that  conduct  research. 
Source:  Survey  Report  of  S&T  Research  (Management  and  Coordination  Agency) 


Chart  7-4  Changes  in  Japanese  Firms'  Research  Expenses  as  Percentages  of 
Sales  and  Operating  Profits,  by  Type  of  Industry 

Firms'  research  expenses  as  a  percentage  of  sales  in  FY90  stayed  at  about  the 
same  level  as  that  of  the  previous  year  for  all  the  different  industries .  The 
following  industries  showed  high  percentages:  pharmaceuticals  (8.02%), 
precision  machinery  (5.94%),  and  electrical  machinery  and  appliances  (5.36%). 
Although  there  are  large  fluctuations  from  year  to  year  in  firms'  research 
expenses  as  a  percentage  of  operating  profits,  overall  it  is  high  for 
industries  such  as  automobiles  and  communications ,  electronics ,  and  electrical 
measuring  instruments . 


(unit  :  %) 


. Jtem 

Percentage  of  sales 

Percentage  of  profits 

Industry  *'  " 

_ _FY^ 

87 

88 

89 

90 

wm 

87 

88 

89 

90 

■■I 

All  industries 

2.57 

2.59 

2.61 

2.79 

54.8 

47.0 

42.8 

46.5 

49.9 

Agriculture,  forestry,  and  fisheries 

0.24 

0.31 

0.38 

0.50 

16.8 

41.0 

41.5 

24.3 

54.4 

Mining 

1.16 

1.01 

1.58 

1.17 

1.36 

133.0 

33.4 

28.1 

18.6 

27.1 

Construction 

0.55 

0.51 

0.5 

0.53 

0.56 

19.0 

15.5 

13.9 

12.7 

12.0 

Manufacturing 

3.03 

3.14 

3.15 

3.36 

83.3 

68.4 

57.9 

60.3 

64.2 

Food  processing 

0.85 

0.99 

0.89 

0.98 

19.4 

22.1 

22.8 

32.8 

18.7 

Textiles 

1.23 

1.42 

1.50 

1.71 

1.76 

28.6 

30.2 

32.3 

33.1 

42.3 

Pulp  and  paper 

0.80 

0.77 

0.87 

0.79 

0.88 

11.7 

11.7 

12.3 

13.3 

18.1 

Publishing  and  printing 

0.64 

0.80 

0.63 

0.71 

0.88 

14.4 

14.7 

11.2 

13.0 

13.6 

Chemical  industry 

4.31 

4.53 

4.63 

4.84 

4.89 

65.2 

58.9 

56.8 

62.1 

71.6 

Synthetic  chemicals  and  fibers 

3.56 

3.76 

3.92 

4.09 

4.01 

63.8 

55.4 

52.2 

57.3 

68.6 

Oils,  fats,  and  paints 

3.42 

nil 

3.74 

3.93 

3.90 

69.5 

72.0 

70.9 

77.2 

78.6 

Pharmaceuticals 

6.89 

6.94 

7.50 

8.02 

70.8 

62.4 

61.1 

70.7 

85.5 

Other  chemicals 

3.87 

4.00 

4.11 

4.11 

4.06 

55.1 

54.2 

54.3 

51.4 

50.8 

Petroleum  and  coal  products 

0.62 

0.64 

0.83 

0.72 

0.64 

29.3 

22.9 

22.6 

26.2 

23.2 

Plastic  products 

2.09 

2.16 

2.21 

2.73 

2.37 

50.7 

43.9 

44.7 

57.5 

55.0 

Rubber  products 

2.92 

3.25 

3.19 

3.25 

3.20 

64.9 

57.2 

55.3 

51.9 

51.0 

Ceramics 

2.87 

2.82 

2.73 

2.75 

2.60 

45.0 

37.3 

33.7 

36.7 

40.0 

Iron  and  steel 

2.54 

2.40 

2.13 

2.21 

2.33 

334.3 

40.6 

21.0 

22.3 

30.2 

Nonferrous  metals 

2.11 

1.90 

2.00 

1.91 

1.80 

63.5 

50.7 

45.9 

44.9 

40.8 

Metal 

1.61 

1.50 

1.48 

1.36 

1.60 

31.1 

24.0 

20.0 

19.4 

25.3 

Machinery 

2.77 

2.99 

2.60 

2.83 

2.99 

75,8 

65.6 

44.6 

41.1 

43.2 

Electrical  machinery 

5.50 

5.61 

5.53 

5.89 

5.86 

188.7 

155.0 

115.1 

114.3 

120.3 

Electrical  machinery  and  appliances 

5.23 

5.26 

5.25 

5.47 

5.36 

140.0 

120.6 

99.9 

98.1 

98.5 

5.63 

5.78 

5.66 

6.10 

6.12 

224.2 

1  electrical  measuring  instruments 

177.5 

123.2 

123.3 

134.0 

Transport  machinery 

3.21 

3.22 

3.31 

3.40 

3.65 

193.1 

138.5 

108.2 

103.2 

110.2 

Automobiles 

3.20 

3.17 

3.31 

3.48 

3.73 

146.1 

126.6 

104.7 

108.3 

117.2 

Other  transport  machinery 

3.28 

3.45 

3.31 

2.93 

3.20 

-238.1 

276.3 

135.8 

77.9 

79.3 

Precision  machinery 

439 

4.91 

4.85 

5.16 

5.94 

139.4 

122.1 

96.2 

79.6 

100.1 

Other  types  of  industries 
Transportation,  communications, 
public  utilities 

1.07 

1.12 

1.14 

1.19 

1.21 

24.8 

23.4 

24.3 

24.7 

21.0 

and 

0.96 

0.84 

0.98 

1.09 

1.10 

6.3 

5.8 

7.0 

9.4 

11.1 

Notes:  •  "Percentage  of  sales"  means  the  research  expenses  divided  by  sales; 
special  corporations  are  not  included.  "Percentage  of  operating  profits" 
means  the  research  expenses  divided  by  the  operating  profits. 

•  "Operating  profits"  means  the  amount  of  gross  sales  excluding  the  cost 
of  sales,  general  management  expenses,  and  selling  expenses;  special 
corporations  are  not  included. 

Source:  Survey  Report  of  S&T  Research  (Management  and  Coordination  Agency) 
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Reference  Table  Research  Expenses  as  a  Percentage  of  Sales  for  Firms  in  Japan, 
United  States,  and  Germany 


(Unit:  %) 


Country 

Year 

Japan 

United 

States 

Germany 

1990 

1988 

1987 

All  industries 

2.79 

4.8 

3.8 

Chemicals 

4.89 

5.4 

6.1 

Chemical  products 

4.01 

4.5 

Pharmaceuticals 

8.02 

9.0 

__ 

Iron  and  steel,  nonferrous 
metals 

2.13 

0.8 

1.0 

Iron  and  steel 

2.33 

0.6 

0.6 

Machinery 

2.99 

_ 

3.7 

Electrical  machinery 

5.86 

8.1 

9.4 

Transport  machinery 

3.65 

8.9 

Automobiles 

3.73 

..... 

3.9 

Aircraft,  etc. 

15.4 

27.1 

Precision  machinery 

5.94 

7.7 

5.7 

Notes:  •  "Percentage  of  sales"  means  the  research  expenses  divided  by  the 
sales . 

•  The  data  for  Japan  are  "fiscal  year"  totals. 

SourceA :  Japan:  Survey  Report  of  S&T  Research  (Management  and  Coordination 
Agency) 

United  States:  NSF  statistics* 

Germany:  BMFT  data* 

*  Quoted  from  the  S&T  White  Paper 
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Chart  7-5  Change  In  Japanese  Firms '  Research  Expenses  as  a  Percentage  of 
Sales ,  by  Scale  of  Capital 

As  a  whole,  the  research  expenses  of  firms  as  a  percentage  of  their  sales 
rises  as  the  scale  of  their  capital  gets  larger.  However,  there  have  been 
considerable  fluctuations  from  year  to  year  in  that  percentage  for  firms  with 
¥5-10  million  or  less  in  capital;  in  FY89  and  FY90  it  rose  dramatically. 


(%) 


Notes:  •  "Percentage  of  sales"  means  the  research  expenses  divided  by  the 
sales;  special  corporations  are  not  included. 

•  "¥3-10  million  or  less"  is  the  scale  of  capital  at  which  surveys  prior 
to  FY78  looked. 

Source:  Survey  Report  of  S&T  Research  (Management  and  Coordination  Agency) 
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Chart  7-7  Change  in  Component  Ratios  of  Number  of  Full-Time  Researchers  in 
Japan,  by  Type  of  Industry 

Looking  at  the  industry-specific  number  of  corporate  researchers,  we  see  that 
the  proportions  are  greatest  for  the  communications/electronics/electrical 
measuring  equipment  industry,  the  electrical— machinery  industry,  machinery 
industry,  and  automobile  industry.  In  these  industries,  the  figure  surpasses 
50%  for  the  entire  industry. 


chemii 

Pharmaceutic 

!■»  Iron  and 
Cer 


(Total 

number: 

People) 

153,706 


157,279 


173.244 


184,889 


192.942 


201,137 


223,882 


231.097 


251,771 


260,846 


279,298 


294,202 


313,948 


330,996 


_ ni._. 

and  electrical 

measuring 

instruments 


turing 
industries 


Source:  Survey  Report  of  S&T  Research  (Management  and  Coordination  Agency) 
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8.  Japan's  Technology  Development  Budget 
Composition  of  S&T  Budget 


—  National  S&T  budget 

—  S&T  expenses  in  General  Account 

—  Expenses  for  Promotion  of  S&T: 

A  major  expense  item  in  the  General  Account  consisting  of  national 
laboratory  expenditures,  various  subsidy  accounts,  etc. 

—  Other  Research  Expenses: 

Consisting  of  research  expenses  in  the  General  Account  other  than 
the  Expenses  for  the  Promotion  of  S&T  (included  under  other 
expense  items  such  as  the  Expenses  for  Energy  Measures,  Expenses 
for  Education  Assistance,  and  Measures  for  Small  Business 
Expenses) 

—  S&T  expenses  in  Special  Accounts 

Consisting  of  research  expenses  in  Special  Accounts  such  as  the  National 
Schools  Special  Account,  Special  Account  for  Promotion  of  Electric  Power 
Resources,  Oil-Coal  Industry  and  Alternative  Energy  Special  Account,  and 
Industrial  Investment  Special  Account. 


Source:  Summary  of  S&T  Expenses  in  FY92  Budget  Proposal (Science  and  Technology 
Agency) 


Chart  8-1  Change  in  S&T  Budgets 

(Vise  .Million) 

20.000 


21.347 


SIT  expenses  in 
Special  Account 


Research  expenses 
other  than  the 
Expenses  for 
Promotion  of  SAT 
(General  Account) 


Expenses  for 
Proxx>tion  of  SAT 
(General  Account) 


1985  1986  1987  1988  1989  1990  1991 


1992  (FY) 


Source:  Summary  of  S&T  Expenses  (Science  and  Technology  Agency) 
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[Continuation  of  Chart  8-3] 


Ministry/ 

agency 


Name  of  organization 


Research 

staff 


Mill  (16 
organizations) 


Ministry  of 
Transport  (5 
organizations) 


Ministry  of 
Posts  &  Tele¬ 
communications 


Ministry  of 
Labor  (2 
organizations) 


Ministry  of 
Construction 
(2  organ. ) 


Ministry  of 
Home  Affairs 


National  Research  Institute  of  Agricultural  Economics 
National  Institute  of  Sericulture  and  Insect  Agrotechnolog¬ 
ical  Sciences 

National  Institute  of  Animal  Health 
National  Food  Research  Institute 
Tropical  Agriculture  Research  Center 
National  Forest  Research  Institute  . 

Hokkaido  Regional  Fisheries  Research  Laboratory 
Tohoku  Regional  Fisheries  Research  Laboratory 
Central  Regional  Fisheries  Research  Laboratory 
Southwest  Sea  Regional  Fisheries  Research  Laboratory 
West  Sea  Regional  Fisheries  Research  Laboratory 
Japanese  Sea  Regional  Fisheries  Research  Laboratory 
Long-Distance  Fisheries  Regional  Fisheries  Research 
Laboratory 

National  Research  Institute  of  Aquaculture 
National  Research  Institute  of  Fisheries  Engineering 
Total 


National  Research  Laboratory  of  Metrology 
Mechanical  Engineering  Laboratory 
National  Chemical  Laboratory  for  Industry 
Government  Industrial  Research  Institute,  Osaka 
Government  Industrial  Research  Institute,  Nagoya 
Fermentation  Research  Institute 
Research  Institute  for  Polymers  and  Textiles 
Geological  Survey  of  Japan 
Electrotechnical  Laboratory 
Industrial  Products  Research  Institute 
Research  Institute  of  Resource  and  Environmental  Sciences 
Government  Industrial  Development  Laboratory,  Hokkaido 
Government  Industrial  Research  Institute,  Kyushu 
Government  Industrial  Research  Institute,  Shikoku 
Government  Industrial  Research  Institute,  Tohoku 
Government  Industrial  Research  Institute,  Chugoku 
Research  Institute  of  Materials  Engineering  (provisional 
name) 

Research  Institute  of  Bioengineering  (provisional  name) 
Research  Institute  of  Industrial  S&T  (provisional  name) 
Total 


Ship  Research  Institute 
Electronic  Navigation  Research  Institute 
Port  and  Harbor  Research  Institute 
Traffic  Safety  and  Nuisance  Research  Institute 
Meteorological  Research  Institute 
Total 


Communications  Research  Laboratory 


Industrial  Safety  Institute 
National  Institute  of  Industrial  Health 
Total 


Public  Works  Research  Institute 
Building  Research  Institute 
Total 


Fire  Research  Institute 


Total  (82  organizations) 
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[Notes  to  Chart  8-3] 

Notes:  1.  "Full  staff"  and  "research  staff"  are  the  numbers  of  people  on  the 
staffs  in  the  budget  at  the  end  of  FY92.  However,  the  numbers  for  MITI 
staffs  are  the  numbers  of  people  of  the  staffs  the  end  of  December  1992 . 
2 .  Organizations  indicated  with  asterisks  are  cultural  science  organiza¬ 
tions.  As  of  December  1992,  there  are  74  natural  sciences  organizations 
with  14,042  people  (of  which  9,254  are  research  staff).  There  are  8 
cultural  science  organizations  with  669  people  (of  which  385  are 
research  staff) . 

Source:  Summary  of  S&T  Expenses  in  FY92  Budget  Proposal  (Science  and 
Technology  Agency) 
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Chart  8-4  Summary  of  FY92  MITI  Technology  Development  Budget 

(Unit:  ¥100  million) 


Item 

FY91  budget 

FY92  budget 

A 

B 

Total  budget  related  to  new  technology  development 

2, 

559 

2, 

592 

33 

1.3Z 

General  Account 

703 

703 

A0. 4 

A0.  IX 

Special  Account  (except  Industrial  Investment  S/A) 

1. 

546 

1, 

623 

76 

4 . 9X 

Industrial  Investment  Special  Account 

310 

267 

A43 

A14Z 

1.  Maintaining  system  for  promoting  international 
creativity  and  exchange  in  S&T 
(1)  Augmenting  the  functions  of  the  Tsukuba  Science 

Center 

-  Strengthen  research  in  multidisciplinary  areas 

0 

1.5 

1.5 

-  Setting  up  places  for  multidisciplinary  research 

4.1 

18 

14 

exchange  among  industry,  government,  universities 
-  Research  expenses,  etc.  of  national  laboratories 

130 

130 

0.0 

(special  research,  joint  government  private  re¬ 
search,  operating  expenses  for  laboratories,  etc.) 

(2)  Strengthening  the  foundation  for  activities  in 

basic,  advanced  research 
-  NEDO  research  base  maintenance  enterprise 

24 

(24) 

7 

(7) 

A17 

2.  Promoting  international  research  exchange 

-  Human  frontier  science  program 

15 

- 

16 

“ 

0.4 

-  International  joint  research  assistance  enterprise 

4.6 

"  ■ 

6.8 

(1.3) 

2.2 

-  International  research  exchange  enterprise 

2.2 

- 

2.2 

" 

A0 . 1 

-  International  joint  research  and  research  cooper- 

7.5 

(3.0) 

8.1 

(3.4) 

0.5 

at  ion 

-  IMS  (intelligent  manufacturing  system)  interna- 

2.7 

(1.5) 

7.6 

(5.8) 

4.9 

tional  research  program 
-  International  joint  development  of  aircraft 

70 

(27) 

83 

(35) 

14 

-  Development  of  unmanned  space  experiment  system 

99 

(95) 

121 

(118) 

22 

3.  Active  promotion  of  R&D 

(1)  Promoting  the  development  of  cottmon,  basic  tech- 

nology  for  the  progress  of  humankind 
-  R&D  of  basic  technologies  for  future  industries 

79 

(50) 

82 

(58) 

3.0 

-  R&D  of  large-scale  industrial  technologies 

143 

(110) 

147 

(121) 

3.9 

-  R&D  of  biofunction-application  industrial  tech- 

3.0 

- 

2.6 

A0. 4 

nologies 

-  Base  maintenance  and  technology  development 

0 

_ 

0.8 

(0.8) 

0.8 

relating  to  DNA  analysis 
-  Funding  for  the  Japan  Key  Technology  Center 
(2)  Promoting  the  development  of  environmental  and 

286 

(286) 

260 

(260) 

A26 

energy  technologies 

-  Development  of  global  environmental  technologies 

57 

(50) 

66 

(58) 

9 

(national  laboratories,  RITE,  etc.) 

Within  third-generation  freon  development 

11 

(11) 

12 

(12) 

1.0 

-  R&D  of  new  energy  technologies  (Sunshine  Program) 

248 

(240) 

265 

(258) 

17 

-  R&D  of  energy-conservation  technologies 

115 

(112) 

118 

(115) 

3.1 

(Moonlight  Program) 

-  Development,  application  of  energy-related  tech. 

21 

(21) 

20 

(20) 

A0. 8 

-  Development  of  technology  for  utilizing  unused 

4 

(4) 

8.5 

(8.5) 

4.5 

energy 

-  Develop,  of  nuclear-power  related  technology,  etc. 
(3)  Promoting  the  development  of  technology  for 

271 

(271) 

270 

(270) 

A1.9 

realizing  relaxed  lifestyles  and  affluence 
-  Regional  technology  R&D 

2.8 

3.7 

(0.8) 

0.9 

-  R&D  of  medical  and  health-care  equipment 

6.9 

- 

6.9 

- 

A0 . 1 

-  Development  of  technology  for  serving  and 

1.6 

(1.6) 

5.3 

(5.3) 

3.7 

regenerating  resources 

-  Development  of  technology  as  a  measure  for  ensur- 

6.1 

.  - 

6.1 

- 

0.0 

ing  manpower  in  small  and  medium-size  businesses 
(4)  Promoting  informationalization 

-  Fifth-generation  computers 

72 

(41) 

36 

(26) 

A37 

-  Development  of  new  information  processing  tech. 

1.0 

” 

8.8 

(6.4) 

7.8 

A:  Change  over  previous  year;  B:  Rate  of  change  over  previous  year 
Figures  within  parentheses  show  the  portions  from  Special  Accounts. 
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Reference  Table  1.  R&D  Expenses  of  Major  Japanese  and  U.S.  Firms 
1.  Japan  (Ranking  based  on  FY91  results) 

(Unit:  100  million  yen) 


Rank 

Name  of  company 

FY90 

FY91  ] 

R&D 

•xp«ns«s 

R&D 

•zpenses 

(2  of 
sales) 

Toyota  Motor  Corporation 

4,300 

4,500 

(5.00) 

Matsushita  Electric  Co.,  Ltd. 

*3,839 

*4,320 

(8.71) 

Hitachi,  Ltd. 

3,919 

4,100 

(10.38) 

Fujitsu  Ltd. 

2,919 

3,250 

(13.00) 

5 

NEC  Corporation 

3,000 

3,200 

(10.22) 

6 

Toshiba  Corporation 

2,653 

2,800 

(8.43) 

7 

NTT 

2,618 

2,800 

(4.58) 

8 

Nissan  Motor  Co. ,  Ltd. 

2,350 

2,500 

(5.81) 

9 

Mitsubishi  Electric  Corporation 

1,830 

1,900 

(7.14) 

10 

Mitsubishi  Heavy  Industries,  Ltd. 

1,122 

1,293 

(5.28) 

11 

Mitsubishi  Motors  Corporation 

1,060 

1,200 

(4.90) 

12 

Canon  Inc. 

983 

1,100 

(10.09) 

13 

Mazda  Motor  Corporation 

1,053 

1,050 

(4.49) 

14 

Sharp  Corporation 

894 

980 

(8.03) 

15 

Nippondenso  Co.,  Ltd. 

905 

880 

(6.57) 

16 

Sanyo  Electric  Co. ,  Ltd. 

695 

770 

(6.55) 

17 

The  Tokyo  Electric  Power  Co.,  Ltd. 

598 

678 

(1.47) 

18 

Matsushita  Communication  Industrial  Co.,  Ltd. 

528 

595 

(12.66) 

19 

Isuzu  Motor,  Ltd. 

512 

590 

(4.86) 

20 

Ricoh  Co.,  Ltd. 

544 

584 

(8.53) 

21 

Takeda  Chemical  Industries,  Ltd. 

494 

558 

(9.79) 

22 

Asahi  Chemical  Industry  Co.,  Ltd. 

440 

480 

(4.78) 

23 

Bridgestone  Corporation 

430 

460 

(6.30) 

Sumitomo  Metal  Industries,  Ltd. 

377 

460 

(3.93) 

•t 

Oki  Electric  Industry  Co. ,  Ltd. 

444 

460 

(7.67) 

26 

Matsushita  Electric  Works,  Ltd. 

383 

440 

(4.31) 

!  27 

Asahi  Glass  Co.,  Ltd. 

400 

430 

(4.17) 

1  28 

Kobe  Steel, Ltd. 

397 

420 

(3.17) 

29 

Victor  Company  of  Japan,  Ltd. 

393 

415 

(6.34) 

30 

Komatsu,  Ltd. 

401 

414 

(6.57) 

31 

Mitsubishi  Chemical  Industries,  ltd. 

400 

410 

(5.39) 

32 

Sumitomo  Chemical  Co.,  Ltd. 

372 

400 

(5.63) 

|  33 

Ishikawajima-Harima  Heavy  Industries  Co.,  Ltd. 

332 

373 

(4.66) 

34 

Hino  Motors,  Ltd. 

324 

340 

(5.34) 

^  35 

Omron  Co. ,  Ltd. 

293 

330 

(8.05) 

36 

Toray  Industries,  Inc. 

301 

325 

(5.33) 

37 

Fuji  Electric  Co.,  Ltd. 

320 

324 

(4.98) 

38 

Kao  Corporation 

281 

300 

(5.08) 

" 

Fujisawa  Pharmaceutical  Co.,  Ltd. 

276 

300 

(12.93) 

♦* 

Eisai  Co.,  Ltd. 

294 

300 

(14.22) 

II 

Fuji  Heavy  Industries,  Ltd. 

285 

300 

(3.61) 

42 

Sankyo  Co. ,  Ltd. 

248 

293 

(8.25) 

43 

Shionogi  &  Co.,  Ltd. 

245 

289 

(12.84) 

44 

Kubota,  Ltd. 

259 

280 

(3.78) 

45 

Sekisui  Chemical  Co.,  Ltd. 

231 

279 

(4.27) 

46 

Daihatsu  Motor  Co.,  Ltd. 

228 

275 

(3.50) 

47 

Sumitomo  Electric  Industries,  Ltd. 

250 

270 

(3.33) 

48 

Olympus  Optical  Co.,  Ltd. 

233 

255 

(13.64) 

49 

TDK  Corporation 

232 

250 

(5.95) 

50 

Konica  Corporation 

226 

242 

(6.23) 

Note:  A  Toyo  Kelzal  investigation.  In  principal,  excludes  finance  and 
insurance,  trading  companies,  and  retailers.  Asterisks  indicate 
consolidation-based  figures. 

Source:  Toyo  Keizai  (Monthly  Statistics  Report,  March  1992) 
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2.  United  States  (1991) 


Rank 

Name  of  company 

Research 

expenses 

Million 

dollars 

¥100 

million 

(Z  of 
sales) 

International  Business  Machines 

6,644 

8,949 

10 

American  Telephone  &  Telegraph 

2,433 

3,277 

7 

E  I  DuPont  de  Nemours  &  Company 

1,988 

2,678 

5 

Digital  Equipment  Corporation 

1,649 

2,222 

12 

Eastman  Kodak  Company 

1,494 

2,012 

8 

Hewlett  Package  Company 

1,463 

1,971 

10 

Dow  Chemical  Company 

1,136 

1,530 

6 

8 

United  Technologies  Corporation 

1,021 

1,376 

5  S 

9 

Exxon  Corporation 

957 

1,289 

1 

10 

Bristol  Myers  Squibb  Company 

881 

1,187 

9 

11 

Merck  &  Company  Inc. 

854 

1,150 

11 

12 

Johnson  &  Johnson 

834 

1,123 

7 

13 

Unisys  Corporation 

747 

1,006 

7 

14 

Eli  Lilly  &  Company 

703 

947 

14 

15 

Amoco  Corporation 

693 

933 

2 

16 

Monsanto  Company 

692 

932 

8 

17 

Mobil  Corporation 

686 

924 

1 

18 

Abbott  Laboratories 

666 

898 

10 

19 

Shell  Oil  Company 

665 

896 

3 

20 

Chevron  Corporation 

642 

865 

2 

21 

Pfizer  Inc. 

640 

862 

10 

22 

Amoco  Company 

604 

814 

2 

23 

Apple  Computer  Inc. 

583 

785 

9 

24 

Inter  Corporation 

517 

696 

13 

25 

NCR  Corporation 

502 

676 

8 

26 

Texaco  Inc. 

499 

672 

1 

27 

American  Cyan amid  Company 

461 

620 

10  i 

28 

McDonnell  Douglas  Corporation 

450 

606 

2 

29 

Upjohn  Company 

427 

575 

14 

30 

Schering  Plough  Corporation 

380 

511 

11 

31 

Warner  Lambert  Company 

379 

511 

8 

32 

Schlumberger  Nv. 

373 

502 

7 

32 

Schlumberger  Ltd. 

373 

502 

7 

34 

Marion  Merrell  Dow  Inc. 

358 

482 

15 

35 

Sun  Microsystems  Inc. 

357 

480 

11 

36 

Rhone  Poulene  Rorer  Inc . 

350 

472 

12 

37 

Amerada  Hess  Corporation 

333 

448 

5 

38 

Syntex  Corporation 

316 

425 

17 

39 

Amdahl  Corporation 

310  i 

418 

14 

40 

Unocal  Corporation 

309 

416 

3  ! 

40 

Union  Oil  Company  of  California 

309 

416 

3 

40 

TRW  Inc. 

309 

416 

4 

43 

Phillips  Petroleum  Company 

299 

403 

2 

44 

Honeywell  Inc . 

260 

377 

4 

45 

Deere  &  Company 

279 

376 

4 

46 

Caterpillar  Inc. 

272 

366 

3 

47 

Raytheon  Company 

268 

360 

3 

48 

Tandem  Computers  Inc. 

267 

359 

14 

49 

Baxter  International  Inc. 

261 

352 

3 

50 

Scott  Paper  Company 

258 

347 

5 

Source:  DIALOG  (DISCLOSURE) 
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Reference  Table  2.  Number  of  Patent  Acquisitions  in  the  United  States  by 

Principal  Firms 


1976 

1987 

-r . 

Enterprise 

Country 

Cases 

Enterprise 

Country 

Cases 

1 

6E 

Japan 

802 

Canon 

Japan 

■91 

2 

U.S.  Navy 

U.S. 

631 

Hitachi 

845 

3 

Bayer 

Germany 

555 

Toshiba 

■EB 

823 

4 

Xerox 

U.S. 

548 

GE 

U.S. 

779 

5 

Siemens 

Germany 

488 

Phillips 

U.S. 

687 

6 

IBM 

U.S. 

480 

Hestinghouse 

U.S. 

652 

7 

Phillips 

U.S. 

469 

IBM 

U.S. 

591 

8 

Hestinghouse 

U.S. 

458 

Siemens 

Germany 

539 

9 

Dupont 

U.S. 

457 

Mitsubishi  Electric 

Japan 

518 

10 

RCA 

U.S. 

423 

RCA 

U.S. 

504 

11 

U.S.  Army 

U.S. 

417 

Fuji  Film 

Japan 

494 

12 

GM 

U.S. 

402 

Dow  Chemical 

U.S. 

469 

13 

Ciba  Geigy 

Germany 

399 

DuPont 

U.S. 

419 

14 

Hoechst 

Germany 

347 

Motorola 

U.S. 

414 

15 

Hitachi 

Japan 

340 

AT&T 

U.S. 

406 

16 

Caterpillar 

U.S. 

340 

Honda  Motor 

Japan 

395 

17 

AT&T 

U.S. 

334 

NEC 

Japan 

375 

18 

Phillips  Petroleum 

U.S. 

296 

Toyota  Motor 

Japan 

375 

19 

Dow  Chemical 

U.S. 

293 

Bayer 

Germany 

371 

20 

ICI 

U.S. 

290 

GM 

U.S. 

370 

[Continued] 
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[  Continuation  of  Reference  Table  2] 


1986 

1989  >- 

Enterprise 

Country 

Cases 

Enterprise 

Country 

Cases 

1 

Hitachi 

Japan 

907 

Hitachi 

Japan 

1,053 

2 

Toshiba 

Japan 

750 

Toshiba 

Japan 

961 

3 

Canon 

Japan 

723 

Canon 

Japan 

949 

4 

GE 

U.S. 

690 

Fuji  Film 

— 

884 

5 

Fuji  Film 

Japan 

589 

GE 

U.S. 

818 

6 

Phillips 

U.S. 

581 

Mitsubishi  Electric 

Japan 

767 

7 

Siemens 

Germany 

562 

Phillips 

U.S. 

745 

8 

IBM 

U.S. 

549 

Siemens 

Germany 

656 

9 

Mitsubishi  Electric 

Japan 

543 

IBM 

U.S. 

623 

10 

Bayer 

Germany 

442 

Kodak 

U.S. 

589 

11 

Meetinghouse 

U.S. 

435 

NEC 

Japan 

480 

12 

Kodak 

U.S. 

433 

Bayer 

Germany 

468 

13 

Dow  Chemical 

U.S. 

421 

Hestinghouse 

U.S. 

452 

14 

GM 

U.S. 

383 

DuPont 

U.S. 

443 

15 

DuPont 

U.S. 

375 

Dow  Chemical 

U.S. 

431 

16 

AT&T 

U.S. 

372 

GM 

U.S. 

412 

17 

Honda  Motor 

Japan 

364 

TI 

U.S. 

400 

18 

NEC 

Japan 

353 

Motorola 

U.S. 

384 

19 

Motorola 

U.S. 

341 

AT&T 

U.S. 

381 

Sony 

Japan 

300 

3M 

U.S. 

381 

[Continued] 
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[Continuation  of  Reference  Table  2] 


1990 

■ 

1991 

Enterprise 

Country 

Cases 

Enterprise 

Country 

Cases 

1 

Hitachi 

Japan 

908 

Toshiba 

Japan 

1,014 

2 

Toshiba 

Japan 

891 

Mitsubishi  Electric 

Japan 

936 

3 

Canon 

Japan 

868 

Hitachi 

Japan 

927 

4 

Mitsubishi  Electric 

Japan 

862 

Kodak 

U.S. 

863 

5 

GE 

U.S. 

785 

Canon 

Japan 

823 

6 

Fuji  Film 

Japan 

767 

GE 

U.S. 

809 

7 

Kodak 

U.S. 

720 

Fuji  Film 

Japan 

731 

8 

Phillips 

U.S. 

637 

IBM 

U.S. 

679 

8 

IBM 

U.S. 

608 

Phillips 

U.S. 

650 

10 

Siemens 

Germany 

506 

Motorola 

U.S. 

613 

11 

Bayer 

Germany 

499 

DuPont 

U.S. 

596 

12 

DuPont 

U.S. 

481 

Bayer 

Germany 

492 

13 

NEC 

Japan 

436 

AT&T 

U.S. 

484 

14 

Westinghouse 

U.S. 

435 

Siemens 

Germany 

474 

15 

AT&T 

U.S. 

429 

Matsushita  Electric 
Industrial 

Japan 

455 

16 

Ciba  Geigy 

Germany 

409  ‘ 

GM 

U.S. 

437 

17 

Dow  Chemical 

U.S. 

400 

NEC 

Japan 

427 

18 

Motorola 

U.S. 

394 

Ciba  Geigy 

Germany 

414 

19 

BASF 

Germany 

394 

Sharp 

Japan 

384 

20 

GM 

U.S. 

379 

BASF 

Germany 

383 

Source:  NTIS  "Industrial  Patent  Activity  in  United  States" 


73 


Reference  Table  3.  Immigration  of  SIT-Related  People 
(a)  Entries  into  Japan 


O  Ot 

-C  c  ■** 
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Reference  Table  4.  Appointment  of  Non- Japanese  Public -Service  Research  Perso¬ 
nnel,  and  Public  Servants'  Participation  In  Research  Meetings  (Academic 
Societies)  In  Foreign  Countries  Due  to  Research  Exchange  Promotion  Act 


(1)  Appointment  of  Non-Japanese  Public -Service  Research  Personnel 


Ministry  or 

No.  of 

Affiliated  organization 

Nation- 

Period 

agency 

people 

ality 

Science  and  Technology 

3 

National  Research  Institute  for  Metals 

U.S. 

2  years 

Agency 

" 

Korea 

3  years 

National  Institute  of  S&T  Policy 

U.S. 

2  years 

Ministry  of  Health  and 

2 

Saitama  National  Hospital 

U.S. 

_ 

Welfare 

National  Center  for  Mental  Health  and 

Korea 

- 

Neurology 

Ministry  of  Agricul- 

1 

National  Institute  of  Sericulture  and  Insects 

Brazil 

3  years 

ture.  Forestry  and 

Fishery 

Mill 

3 

Mechanical  Engineering  Laboratory 

U.K. 

3  years 

Geological  Survey  of  Japan 

U.S. 

3  years 

Electrotechnical  Laboratory 

India 

3  years 

Ministry  of  Posts  and 

4 

Communications  Research  Laboratory 

Iran 

2  years 

Telecommunications 

t* 

China 

3  years 

China 

3  years 

♦  * 

Korea 

3  years 

Total 

13 

(2)  Public  Servants'  Participation  In  Research  Meetings  (Academic  Societies) 
In  Foreign  Countries 


Ministry  or  agency 

Cumulative 

No.  of  par¬ 
ticipants 

Main  destinations 

National  Police  Agency 

"" .  . 

49 

United  States,  Australia,  etc. 

Hokkaido  Development  Agency 

6 

Switzerland,  China,  etc. 

Ministry  of  Defense 

43 

United  States,  Germany,  etc. 

Science  and  Technology  Agency 

418 

United  States,  United  Kingdom,  etc. 

Environment  Agency 

132 

United  States,  Germany,  etc. 

Ministry  of  Health  and  Welfare 

492 

United  States,  Germany,  etc. 

Ministry  of  Agriculture,  Forestry 
and  Fisheries 

600 

United  States,  Canada,  etc. 

MITI 

1,047 

United  States,  .Germany,  etc. 

Ministry  of  Transport 

164 

United  States,  China,  etc. 

Ministry  of  Posts  and  Telecommunications 

63 

United  States,  Canada,  etc. 

Ministry  of  Labor 

14 

United  States,  Canada,  etc.  { 

Ministry  of  Construction 

103 

United  States,  United  Kingdom,  etc. 

Ministry  of  Home  Affairs 

6 

United  Kingdom,  USSR,  etc. 

Both  (1)  and  (2)  show  totals  for  up  until  1  July  1991. 


Notes :  •  The  Research  Exchange  Promotion  Act  was  enacted  In  1986  for  the  purpose  of  promoting  the  exchange 
of  Japanese  and  non-Japanese  persons  In  connection  with  Japan's  scientific  and  technical  research. 

(1)  With  respect  to  the  appointment  of  foreigners  as  public-service  research  personnel,  non- Japanese 
people  can  be  appointed  to  public-service  research  positions  up  to  the  class  of  research  section 
chief,  and,  in  that  case,  they  can  be  employed  for  a  specified  term  of  appointment. 

(2)  With  respect  to  the  participation  of  public  servants  in  research  meetings  (academic  societies) 
overseas,  in  order  to  facilitate  public  servants'  participation  in  research  meetings  (academic 
societies),  this  law  enables  participation  at  one's  own  expense  in  academic  societies,  etc., 
depending  on  one’s  exemption  from  his  or  her  professional  duties. 
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Reference  Data  1.  Definition  of  High-Technology 


Example  1.  High-Technology  Industries  (OECD  Definition):  This  means  industries 
in  which  R&D  is  actively  carried  out  (high  R&D  intensive  industries) .  In 
classifying  the  different  types  of  industries,  the  judgment  criterion  is 
the  strength  of  R&D  outlays  (R&D  outlays/production  yield) .  The 
following  table  shows  the  OECD  high-tech  industries . 


Source:  OECD  Science  and  Technology  Indicators  -  R&D,  Invention  and 
Competitiveness  -  (1986) 

Example  2.  High-Technology  Products  (U.S.  Department  of  Commerce  Definition): 
High-tech  product  groups  are  as  follows. 

1.  Guided  missiles  and  spacecraft 

2.  Communications  equipment  and  electronics  components 

3.  Aircraft  and  parts 

4.  Office  equipment  and  computers 

5.  Weapons  and  accessories 

6 .  Pharmaceuticals 

7.  Inorganic  chemical  products 

8.  Professional  and  scientific  instruments 

9.  Engines,  turbines,  and  parts 

10.  Plastic  materials,  synthetic  resins,  rubber,  and  fibers 

Source:  U.S.  High-Tech  Trade  and  Competitiveness,  February  1985 
(U.S.  Department  of  Commerce) 
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Reference  Data  2.  OECD  Full-Time  Equivalent  for  R&D  Data 

Japan's  R&D  index  data  that  relate  to  people  are  different  from  that  of  other 
countries;  in  Japan,  the  numbers  of  people  employed  as  researchers  in  research 
departments  and  the  numbers  of  people  employed  as  staff  are  counted.  According 
to  the  Frascati  Manual  that  forms  the  basis  of  the  concepts  and  methods  of 
OECD  R&D  surveys,  the  number  of  people  engaged  in  R&D  are  supposed  to  be 
counted  using  the  full-time  equivalent.  If  we  restrict  ourselves  to  Japan's 
national  laboratories,  industry,  and  private  nonprofit  groups,  it  is  thought 
that  the  Japanese  way  of  counting  researchers  can  be  permitted  for  the  purpose 
of  international  comparison.  The  reason  is  that  most  of  the  people  associated 
with  those  categories  are  thought  to  be  engaged  in  R&D  on  a  full-time  basis. 
However,  insofar  as  the  category  of  high-level  education,  that  assumption  does 
not  apply.  According  to  the  data  on  10  countries  of  various  scales,  university 
professors  engaged  in  R&D  usually  do  not  spend  more  than  half  of  their  time  on 
R&D  activities,  but  rather  spend  their  time  in  nonscientific  areas.  The 
remaining  half  of  their  time  is  spent  on  teaching  preparation,  lectures, 
meetings,  conferences,  and  participation  in  administrative  activities.  For 
these  reasons,  it  is  thought  that  corrections  should  be  made  to  the  R&D  data 
for  Japan's  high-level  education  category.  (Furthermore,  that  correction  will 
affect  the  overall  data.) 

The  conditions  and  the  results  of  correcting  the  R&D  data  areas  follows . 


High-Level  Education  Category;  Source  of  Funding  and  Number  of  Researchers 
(1981) 


Published 

data 

Correction 

factor 

Corrector 

value 

Source  of  funding  (¥1  billion) 

From  industry 

14.1 

1.0 

14.1 

From  public  departments 
— Direct  from  government 

163.5 

1.0 

163.5 

402.7 

— Universities'  funds  on  hand 

671.1 

— Total  from  public  departments 

834.6 

— 

566.2 

Private  universities'  funds  on  hand 

596.2 

0.6 

357.7 

From  special  corporations 

0.7 

0.7 

From  overseas 

0.1 

1.0 

0.1 

High-level  education's  total  R&D 

1,445.7 

_ 

938.8 

outlays 

Number  of  researchers 

104,112 

0.5 

52,056 

Source:  OECD  Science  and  Technology  Indicators  -  R&D ,  Invention  and 
Competitiveness  —  (1986) 


-  END  - 
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